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SUMMARY 

The effectiveness of laryl chloride (Lissamine rhodamine B sulfonyl chloride) 
as a reagent for labeling free amino groups of amino acids, peptides and proteins has 
been demonstrated. Laryl amino acids are bright red compounds which absorb light 
with a maximum at a wavelength of 560 nm and emit light with a maximum at a 
wavelength of 595 nm. On thin-layer plates, fluorescence is about 125 times more 
sensitive than visual observation of the colored spots and it was possible to observe 
laryl amino acids in amounts as low as 400 fmol, about half the amount which is 
needed for dansyl amino acids. The calorimetric thin-layer methods are as sensitive 
as the dabsyl chloride method and do not require development with hydrochloric 
acid fumes. A high-performance liquid chromatographic method was developed for 
the separation of the laryl amino acids and the usefulness of the technique was 
demonstrated on small peptides. 

INTRODUCTION 

Lissamine rhodamine B sulfonyl (laryl) chloride has been used to prepare flu- 
orescent protein conjugates for some time l. Since the functional group is a sulfonyl 
chloride, it is likely that the reaction with proteins is analogous to that of dabsyl 
chloride* and dansyl chloride3, in that the reagent would react with primary and 
secondary amino groups to form stable products. Because the reagent absorbs light 
in the visible range, it has potential as an amino-terminal reagent which could be 
analyzed by thin-layer or high-performance chromatography, Furthermore, because 
it is intensely fluorescent, it has the possibility of being measurable at very low con- 
centrations. 

With the recent emphasis on the determination of the characteristics of very 
small amounts of protein, techniques of high sensitivity have become increasingly 
important. One of the most widely used reagents for the determination of the ami- 
no-terminal residues of proteins is dansyl chloride (5-dimethylamino-naphthalene- 
1-sulfonyl chloride). This compound, when analyzed by thin-layer chromatography3, 
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dansyl and dabsyl methods are very sensitive, being useable down to the subna- 
nomole range with the practical lower limit of usefulness probably in the range 
100-300 pmolg because contamination of solvents and vessels becomes a problem 
below this range. The main disadvantage of dansyl chloride, and probably other 
sulfonyl chlorides such as laryl chloride for amino acid analysis, is that the reaction 
time is somewhat slower than that with o-phthalaldehyde. However, it has recently 
been shown that under the proper conditions dansylation is complete in 35 min at 
room temperature and in less time at elevated temperaturelO. 

One major advantage of dansylation and other similar methods is their ver- 
satility in protein chemistry. These methods permit amino terminal analysis as well 
as amino acid analysis and can be employed in peptide sequencing procedures such 
as the dansyl-Edman procedure3. The laryl chloride techniques described in this 
paper are an extension of existing sulfonyl chloride methods. 

The use of laryl chloride as a reagent for analyzing the amino termini of pep- 
tides and proteins combines the advantages of both the dansyl* and dabsy14 methods 
and has several advantages over these techniques. The method is more versatile than 
either of the above techniques in that the same procedure can be used for materials 
which are available in relatively large amounts, with the convenience of visual ob- 
servation of the color, and in those materials which are available in only small 
amounts, by use of fluorescence. In addition, full color development does not require 
any treatment of thin-layer plates as does the dabsyl method. The fluorimetric laryl 
method is more sensitive than the dansyl procedure. 

Both thin-layer and HPLC methods are reported here. While the HPLC 
methods are clearly preferable for speed and potential quantitation, the thin-layer 
methods still are useful. Theyare cheap and convenient to perform and are useful for 
qualitative confirmation of results determined by HPLC1l,lZ. 
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